Optical coherence tomography (OCT) provides high-resolution, cross-sectional imaging of tissue microstructure in situ and in real-time [1] . Fluorescence imaging enables the visualization of basic molecular processes such as gene expression, enzyme activity, and disease-specific molecular interactions in vivo [2] . Fluorescence molecular imaging promises early detection and in situ quantitative characterization of diseases [3, 4] . Therefore, there is great interest to combine these two modalities to provide the tissue's structural and molecular information at the same time. This information may potentially improve disease diagnosis and therapeutic outcomes. Figure 1 shows the schematic of the co-registered OCT and fluorescence imaging system. The fiber-based high-speed, high-resolution OCT system utilizes the wavelength-swept laser as the light source. It generates a broadband spectrum of 100 nm at 1300 nm, which provides an axial resolution of 8 Pm in the tissue. The laser operates at a sweep rate of 16 kHz (equivalent to an imaging speed of 15 frames per second for a 1024 axial-line image) with an average output power of 12 mW.
II. METHODS

Optical Coherence Tomography (OCT)
The system sensitivity is 95 dB. A Michelson interferometer composed of one circulator and a fiberoptic 50/50 splitter is used to generate the Fourier domain OCT signal. The OCT interference signal returned from the sample and reference arms is detected by a balanced photodetector. A Mach-Zehnder interferometer (MZI) with a fixed path difference is used to generate an optical frequency clock. Data acquisition is triggered by the zero-crossings of the MZI fringes, which are evenly spaced in optical frequency. Discrete Fourier transform (DFT) is performed on the data to generate an axial depth profile of the sample (A-line) with 3 mm imaging depth and 512 pixels [5] .
Fluoresecence Molecular Imaging (FMI)
The fluorescence molecular imaging (FMI) system uses continuous-wave (CW) laser diodes at 675 nm as the excitation source. The excitation light is combined with the OCT sample arm using a dichroic mirror. The typical illumination power on the sample is approximately 1 mW. The reflectance and fluorescence light is detected by the same fiber and then connected to a fiber splitter to divide the collected light into reflectance and fluorescence signals.
The simultaneous measurement of reflectance and fluorescence signals from the same source and detector geometry is important for minimizing the influence of optical coupling variation for both excitation and collection paths. The reflectance signals are detected by an avalanche photodiodes (APD), while the fluorescence signals first pass through an emission filter set (700 r 10 nm), and then are detected by a photomultiplier tubes (PMT). The illumination and filter wavelength are chosen based on the excitation and emission properties of near-infrared dye Cy5.5. Such a system can be readily adapted to image other fluorescence dyes with different excitation/emission wavelengths. III. RESULTS Figure 2 demonstrates the co-registered OCT and FMI image with a 2.7x2.7 mm field-of-view. The transverse resolutions of both OCT and FMI are characterized by imaging the USAF target under the scattering medium containing 1% Intralipid and 15 Pm Cy5.5. The transverse resolution of the OCT system measured to be 10 Pm (line pairs in group 5 element 5 can be resolved), and the transverse resolution of the FMI system measured to be 25 Pm (line pairs in group 4 element 3 can be resolved). Fig. 3a shows the 3D OCT volumetric imaging of the capillary tube (400 Pm ID and 900 Pm OD). Fig. 3b shows a cross-sectional OCT image and Fig.   3c shows an en face OCT image of the tube. Fig. 3d shows the FMI en face image of the tube. The size of the fluorescence object agrees well with the inner diameter of the capillary tube visualized by OCT in Fig. 3c . Titration of the Cy5.5 concentration reveals linear relationship of the FMI intensity and the dye concentration as shown in Figure 4 . 
IV. CONCLUSION
In conclusion, we have demonstrated co-registered OCT and FMI imaging system. This system enables simultaneous imaging of tissue morphology and molecular information at high resolution over 2-3 mm field-of-view, and will have potential applications in small animal imaging and clinical imaging.
